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OBLEM TO BE SOLVED: To improve a combustion efficiency of 
ticulates without reducing a collecting efficiency of the particulates. 
LUTION: In this exhaust gas emission control device 1 1 , two filters 22, 
are disposed in series along an exhaust gas flow passage. The whole of 
h ends of downstream filter 23 between filters 22, 23 is set to an 
jrnately sealing region by a sealing material 31. On the other hand, in 
h end surfaces of the upstream filter 22, only a part thereof is set to 
alternately sealing region. 
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OTICES * 

an Patent Office is not responsible for any 
ages caused by the use of this translation. 

lis document has been translated by computer. So the translation may not reflect the original precisely. 
'** shows the word which can not be translated, 
the drawings, any words are not translated. 



MMS _^ _ 

lim(s)] • • J -J 

lim 1] It holds in casing prepared on the exhaust pipe prolonged from an internal combustion engine, and said 
ng. It has the filter from which the particulate contained in exhaust gas is removed. In the exhaust gas purge by 
ch one of two openings which the filter has two or more breakthroughs divided with the cell wall, and were formed 
le both ends of each breakthrough is closed by tums with the sealing agent The whole ends side of the filter which 
arranged two or more said filters on a straight line along with said exhaust pipe, and has been arranged among each 
:r at the lowest style side is closed by tums with said sealing agent. The exhaust gas purge characterized by preparing 
exhaust gas negotiation way which circulates directly the filter arranged at the downstream, closing a part of ends 
J of other filters by tums with said sealing agent, and not purifying in a part of exhaust gas. 
lim 2] Said each filters are the exhaust gas purges according to claim 1 characterized by keeping a predetermined 
ance and being arranged. • j u • 

iim 3] The distance between said each filter is an exhaust gas purge according to claim 1 or 2 characterized by being 

as2-500mm. • ^ u 

iim 4] Said exhaust gas negotiation way is an exhaust gas purge given in either among clainis 1-3 charactenzed by 
openings formed in both ends being said breakthroughs which are not closed with said sealing agent, 
iim 5] The exhaust gas clarifying filter characterized by making it one of two openings which have two or more 
ikthroughs divided with the cell wall, and were formed in the both ends of each breakthrough not close a 
ietermined thing among said each breakthrough in the exhaust gas clarifying filter currently closed by tums with the 
ing agent. 

iim 6] It has casing prepared on the exhaust pipe prolonged from an internal combustion engine, and the filter held in 
I casing. The filter is an exhaust gas purge by which one of two openings which have two or more breakthroughs 
ided with the cell wall, and were fonned in the both ends of each breakthrough is closed by turns with the sealing 
nt. In the exhaust gas clarification approach which was made to carry out uptake of the particulate contained in 
aust gas when exhaust gas passed through a fiher The exhaust gas clarification approach characterized by making it 
ce a part of exhaust gas which flows in said casing reach the filter arranged at the downstream, without performing 
:iculate cleariance. 



anslation done.] 
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TAILED DESCRIPTION 



tailed Description of the Invention] 

Id^of the Invention] This invention relates to an exhaust gas purge, the filter used there, and the exhaust gas 

ification approach. 

)2] 

scription of the Prior Art] Recently, the number of an automobile is increasing by leaps and bounds, and the 
ement of it also with the rapid amount of the exhaust gas taken out by the internal combustion engine of an 
>mobile in proportion to it is being enhanced. Since the various matter contained in the exhaust gas which especially 
esel power plant takes out becomes the cause which causes contamination, in current, it is having effect serious for a 
Id environment. Moreover, the research result that particulates, such as soot contained in exhaust gas, become the 
5e which sometimes causes reduction of an allergy failure or a sperm count is also reported by recently. That is, it is 
sidered to be a urgent technical problem for human beings to take the cure which removes the diesel particulate in 
aust gas. 

33] The exhaust gas purge of various varieties is proposed under such circumstances. In the common exhaust gas 
>e, casing is prepared in the way of the exhaust pipe connected with the engine exhaust manifold, and one 
eycomb filter made from a ceramic sintered compact is prepared in it. Partition formation of two or more 
ikthroughs is carried out with the grid-like cell wall at such a honeycomb filter. And the edge of each breakthrough 
losed in the shape of a checker with the sealing agent. In case exhaust gas passes through a filter, the trap of the 
lel particulate is carried out with the cell wall. Therefore, spontaneous ignition will be carried out and the diesel 
iculate by which uptake was carried out into the filter will bum, if the temperature in a filter reaches ignition 
perature. 
34] 

)blem(s) to be Solved by the Invention] However, a particulate combustion temperature is about 600 degrees C, and 
aust gas temperature is about 100 degrees C, and urban area transit etc. takes great energy for the temperature of a 
;r to result in combustion temperature. That is, since the temperature of exhaust gas is low immediately after start up 

diesel power plant etc., it has the case where the specific part of a filter stops reaching ignition temperature. In the 
aust gas purge which adopted the spontaneous ignition method, it becomes the cause which causes about [ that that a 
ier arises selectively in a filter etc. cannot bum a diesel particulate efficiently ] and fiiel consumption aggravation, 
at is necessary is just to make the heat capacity of a filter small by making a filter small, in order to make firing easy, 

is it. However, if this configuration is adopted, since the upstream pressure (back pressure) of a filter will rise 
irally, the problem that the particulate amount which can carry out uptake is limited newly arises. 
05] Then, in order to cancel such nonconformity, adding the fiiel additive (Ce02) for making ignition temperature 

in the fiiel (gas oil) of a diesel power plant is already known. According to this approach, compared with the case 
jre fiael additive is not added, particulate ignition temperature can be made low, and when avoiding generating of a 
ler, it is contributing. -n j • 

06] However, by the method which adds this fiiel additive, if a particulate is burned, that ash content etc. will deposit 
i filter as combustion survival. For this reason, since the effective filter volume decreases when combustion survival 
umulates gradually in a filter, a filter must be enlarged. If a filter is enlarged, since the heat capacity of about [ that 
y the part has the need of securing an installation tooth space to an excess ], and a filter will become large, it results 
conflicting to having mentioned above. Furthermore, if a filter is enlarged, since ash content etc. will deposit on a 
5r as combustion survival, a temperature gradient comes to be easy for being generated between each part of a 
leycomb filter at the time of particulate combustion. Therefore, it becomes the cause which the crack by thermal 
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ss generates in a honeycomb filter, 

37] This invention is made in view ortre above-mentioned technical problem, anc^R object is in improving 
iculate combustion efficiency, without reducing particulate collection efficiency. Moreover, the other objects are to 
y out uptake of the particulate efficiently, without enlarging a filter. 

38] ... 
jans for Solving the Problem] In order to solve the above-mentioned technical problem, in invention according to 
m 1 It holds in casing prepared on the exhaust pipe prolonged from an internal combustion engine, and said casing, 
as the filter from which the particulate contained in exhaust gas is removed. In the exhaust gas purge by which one 
wo openings which the filter has two or more breakthroughs divided with the cell wall, and were formed in the both 
s of each breakthrough is closed by tums with the sealing agent The whole ends side of the filter which has arranged 
or more said filters on a straight line along with said exhaust pipe, and has been arranged among each filter at the 
est style side is closed by tums with said sealing agent. Let it be a summary to have prepared the exhaust gas 
otiation way which circulates directly the filter arranged at the downstream, closing a part of ends side of other 
;rs by tums with said sealing agent, and not purifying in a part of exhaust gas. 

09] In invention according to claim 2, said each filters make it a summary to keep a predetermined distance and to be 

mged in an exhaust gas purge according to claim 1. In invention according to claim 3, the distance between said each 

;r makes it a summary to be set as 2-50{)mm in an exhaust gas purge according to claim 1 or 2. 

10] In invention according to claim 4, said exhaust gas negotiation way makes it a summary for two openings 

ned in both ends to be said breakthroughs which are not closed with said sealing agent in an exhaust gas purge given 

ither among claims 1 -3 . 

1 1 ] In invention according to claim 5, it has two or more breakthroughs divided with the cell wall, and one of two 
nings formed in the both ends of each breakthrough makes it a summary to have made it not close a predetermined 
ig among said each breakthrough in the exhaust gas clarifying filter currently closed by tums with the sealing agent. 
12] Casing prepared in invention according to claim 6 on the exhaust pipe prolonged from an internal combustion 
ine. Have the filter held in said casing and the filter has two or more breakthroughs divided with the cell wall. It is 
exhaust gas purge by which one of two openings formed in the both ends of each breakthrough is closed by tums 
1 the sealing agent. In the exhaust gas clarification approach which was made to carry out uptake of the particulate 
tained in exhaust gas when exhaust gas passed through a filter the exhaust gas clarification approach characterized 
Tiaking it make a part of exhaust gas which flows in said casing reach the filter arranged at the downstream, without 
Forming particulate clearance - let things be summaries. 

13] Hereafter, "an operation" of this invention is explained. In order for a part of exhaust gas which flows in casing 
»ass through an exhaust gas negotiation way according to invention according to claim 1 or 6, a downstream filter is 
:hed while particulate clearance has not been performed. Therefore, the filter arranged at the downstream is quickly 
ted by the heat of the exhaust gas which is not mainly purified. Consequently, it becomes possible to carry out 
perature up promptly to particulate ignition temperature. And the particulate which was not able to finish carrying 
uptake with the filter of the upstream is removable with the filter which is in the downstream eventually. Therefore, 
[lout reducing particulate collection efficiency, improvement in particulate combustion efficiency can be aimed at, 
particulate combustion can be finished in a short time. 

14] According to invention according to claim 2, each filters keep a predetermined distance and they are arranged, 
a-efore, it becomes possible to pass smoothly the exhaust gas passed without being purified with an upstream filter by 
space section formed between filters. Moreover, since exhaust gas can be blown on the whole filter in the 
mstream and can be applied, it is possible to heat the whole filter in the downstream uniformly. 
15] According to invention according to claim 3, since the distance between filters is set as 5-500mm, it can make 
;ct about a pressure-loss property small. Therefore, it can prevent that the thermal resistance, the mechanical 
ngth, and collection efficiency of each filter fall. 

16] According to invention according to claim 4, the exhaust gas negotiation way consists of breakthroughs formed 
he non-closing field. Therefore, in order to form an exhaust gas negotiation way, for example, it is not necessary to 
3 a by-path pipe etc. out of casing. Therefore, uptake of the particulate can be efficientiy carried out by low cost. 
1 7] Since it was made not to close a predetermined thing among each breakthrough, in spite of being a compact and 
mple configuration according to invention according to claim 5, exhaust gas can be smoothly discharged to the 
vnstream. 
18] 

ibodiment of the Invention] Hereafter, 1 operation gestalt which materialized this invention is explained to a detail 
ed on a drawing. As shown in dra>ying 1 , this exhaust gas purge 1 1 is equipment for purifying tiie exhaust gas 
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:harged from the diesel power plant^^^ an internal combustion engine. The die^fc^ower plant 12 is equipped with 
. or more cylinders which are not illSBfted, and the tee 14 of the exhaust manifoWR which consists of a metallic 
:erial is connected with those cylinders, respectively. Each tee 14 is connected to one manifold body, respectively, 
irefore, the exhaust gas discharged from each cylinder is concentrated on one place. 

19] The 1st exhaust pipe 16 and the 2nd exhaust pipe 17 are arranged in the downstream of an exhaust nianifold 13. 
: upstream edge of the 1st exhaust pipe 16 is connected with the manifold body 15. The tubed casing 18 is arranged 
;veen the 1st exhaust pipe 16 and the 2nd exhaust pipe 17. The upstream edge of casing 1 8 is connected with the 
/nstream edge of the 1 st exhaust pipe 16, and the downstream edge of casing 1 8 is connected with the upstream edge 
he 2nd exhaust pipe 17. It can also be grasped that casing 18 is arranged in the way of exhaust pipes 16 and 17. And 
t result, the contrant region of the 1st exhaust pipe 16, casing 18, and the 2nd exhaust pipe 17 is mutually open for 
5 passage, and exhaust gas flows the inside of it. 

20] Casing 18 is formed so that the part except the both ends may serve as a major diameter from exhaust pipes 16 
17. Therefore, the contrant region of casing 18 is large compared with the contrant region of exhaust pipes 16 and 
Two filters 22 and 23 are held in this casing 1 8. Since each filters 22 and 23 are what removes particulates, such as 
t contained in exhaust gas, they are also called a diesel particulate filter (DPF). 

21] Between the peripheral face of each filters 22 and 23, and the inner skin of casing 18, the heat insulator layer 24 
rranged, respectively. The heat insulator layer 24 is the mat-like object formed including ceramic fiber, and the 
:kness is several nmi - dozens of mm. 

22] The upstream filter 22 and the downstream filter 23 are arranged on the straight line so that those axes may be in 
cement. A filter 22 and 23 comrades keep the distance of 20mm, and are arranged. As for the distance between a 
ir 22 and 23, it is desirable that it is the range of 2mm - 500mm, and if it is the range which is 10mm - 100mm, it can 
>aid that it is the optimal. It is because the downstream filter 23 will become not heated easily in a short time if the 
ance between a filter 22 and 23 is longer than 500mm, and exhaust gas will become is hard to spray on the upstream 
face of a filter 23 as this reason if shorter than 5mm. 

23] As shown in drawing.2 and drawing 3 , each filters 22 and 23 are the products made from a ceramic sintered 
ipact (specifically porosity silicon carbide sintered compact). As sintered compacts other than silicon carbide, 
ered compacts, such as silicon nitride, an alumina, cordierite, and a mullite, can also be chosen. As for filters 22 and 
the whole is formed cylindrical and in the shape of a honeycomb. The direction die length of an axis of the upstream 
;r 22 is set as 1 00mm. On the other hand, the direction die length of an axis of the downstream filter 23 is set as 
»mm. In short, the ratio of the axis lay length of the downstream filter 23 to the axis lay length of the upstream filter 
is set as 2. As for the ratio of this die length, it is desirable that it is the range of 0.25-5, and if it is the range of 1 .5- 
. it can be said that it is the optimal. 

24] As shown in drawing.2 , drawing. 4 , and drawing 5 , a large number formation of the breakthrough 25 of the 
pe of a square divided with the cell wall 26 is carried out along the direction of an axis of these filters 22 and 23 at 
jrs 22 and 23. Opening (eel) of each breakthrough 25 is closed with the sealing agent 31 (here porosity silicon 
Dide sintered compact) at the one end-face 22a and 22b side. If another way of saying is adopted, one of two 
nings formed in the both ends of each breakthrough is closed with the sealing agent 3 1 . In the mutual closure field 
ch is the part cvirrentiy closed with the sealing agent 31, it has become checker-like. 

25] As shown in drawing_4 , as for the ends side of the upstream filter 22, the part is set as the mutual closure field 
rt shown in drawing 4 inside a two-dot chain line) Al, and the part except the mutual closure field Al is set as the 
i-closing field A2. The mutual closure field Al is making the circle configuration mostiy, and about 1 /of ratios of the 
ius of the mutual closure field A 1 to the radius of the upstream filter 22 is set as 2 (0.5). 

26] As for the thing in the mutual closure field Al , in upstream end-face 22a, opening of the abbreviation moiety is 
ied out among the eels of a large number formed in the upstream filter 22, and opening of the remaining things is 
ied out in downstream end-face 22b. Moreover, in upstream end-face 22a and downstream end-face 22b, opening of 
eel in the non-closing field A2 is carried out altogether. Therefore, the exhaust gas inlet formed in casing 18 is 
:ulating in the space section S formed between both the filters 22 and 23 through the breakthrough 25 in the non- 
>ing field A2. Therefore, a part of exhaust gas from the 1st exhaust pipe 16 flows directly in the space section S 
)ugh each breakthrough 25 in the non-closing field A2, without being purified with the upstream filter 22. Therefore, 
exhaust gas negotiation way 28 is constituted from this operation gestalt by two or more breakthroughs 25 in the 
i-closing field A2. 

27] As shown in drawing ^ , as for the ends side of the downstream filter 23, the whole region is set as the mutual 
5ure field B. The mutual closure field B is making the same circle configuration as tiie shape of periphery shapes of 
iding wheel face of the downstream filter 23. The radius of the mutual closure field B is set up similarly to the radius 
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le downstream filter 23. Therefore, ^^fcpstream end-face 23a, opening of the abb^fcbtion moiety is carried out 

»ng the eels of a large number formeBw the downstream filter 23, and opening o^m remaining things is carried out 

ownstream end-face 23b, 

IS] Next, an operation of the exhaust gas purge 1 1 constituted as mentioned above is explained. Exhaust gas is 
Dlied to the filters 22 and 23 held in casing 18 from a diesel power plant 12. This exhaust gas flows first in the 
ikthrough 25 which carries out opening in the mutual closure field Al and the non-closing field A2. The exhaust gas 
ch flowed into the mutual closure field Al passes a cell wall 26, and reaches the interior of the breakthrough 25 25 
ch adjoins it, i.e., the breakthrough which carries out opening in downstream end-face 22b. And exhaust gas flows 
of downstream end-face 22b of a filter 22 through opening of this breakthrough 25. However, particulates, such as 
: contained in exhaust gas, will not be able to pass a wall 26, but a trap will be carried out there. Consequently, the 
fied exhaust gas is discharged fi-om downstream end-face 22b of a filter 22. 

19] On the other hand, most exhaust gas which flowed into the non-closing field A2 flows out of downstream end- 
; 22b of a filter 22 through the same breakthrough 25 as having flowed fi-om upstream end-face 22a, without passing 
11 wall 26. Therefore, most particulates contained in exhaust gas are not purified. 

50] Here, the relation of the particulate amount of uptake and uptake time amount in case exhaust gas passes the 
ream filter 22 is shown in drawing 8 (a). Moreover, the relation between a pressure loss and the particulate amount 
ptake is shown in drawing .8 (b). A pressure loss here means what lengthened the downstream pressure value fi*om 
upstream pressure value of a filter 22. Receiving resistance incidentally, in case exhaust gas passes a cell wall 26 is 
greatest factor which brings about a pressure loss. 

$1] As shown in drawing 8 (a) and (b), since the upstream pressure (back pressure) of the upstream filter 22 is low, 
le early stages of clarification initiation, the particulate deposits it on the upstream filter 22. However, by particulate 
Dsition, the back pressure of the mutual closure field Al neighborhood rises, and more exhaust gas comes to flow to 
non-closing field A2. Therefore, since exhaust gas falls out in the downstream filter 23 and stops covering the 
ream filter 22, a pressure loss is stopped by the predetermined value and does not become high any more. 
52] Subsequently, the exhaust gas fi-om the upstream filter 22 flows in the breakthrough 25 which carries out 
ning in the upstream end-face 22a. And clarification of exhaust gas is performed as it is also at the same cleaning 
ct as the exhaust gas which flowed in the mutual closure field Al . 95 particulate% or more incidentally contained in 
exhaust gas discharged fi-om the upstream filter 22 is removed by the downstream filter 23. And after the purified 
aust gas passes the 2nd exhaust pipe 17 fiirther, it is eventually emitted to atmospheric air. 
53] Here, the relation of the particulate amount of uptake and uptake time amount in case exhaust gas passes the 
'nstream filter 23 is shown in drawing 8 (c). Moreover, the relation between a pressure loss and the particulate 
>unt of uptake is shown in drawing 8 (d). According to this drawing, in the early stages of clarification initiation, the 
Team pressure (back pressure) of the upstream filter 22 is low. However^ if a particulate carries out specified 
ntity deposition at the downstream filter 23, since it will be hard coming to escape exhaust gas to the downstream, a 
:sure loss will go up. Therefore, if uptake is stopped in proper time amount as shown in drawing 8 (e), the situation 
the particulate was distributed to both the filters 22 and 23 can be attained. 

54] Spontaneous ignition will be carried out and the particulate by which uptake was carried out into both the filters 
ind 23 will bum, if the temperature in a filter 22 and 23 reaches ignition temperature. Heating of filters 22 and 23 is 
brmed by the heat of exhaust gas. The upstream filter 22 goes up to ignition temperature with the exhaust gas which 
/s out of the 1st exhaust pipe 16. On the other hand, the downstream filter 23 goes up to ignition temperature with 
heat with which the particulate adhering to the upstream filter 22 bums, and the exhaust gas discharged firom the 
ream filter 22. In order for a part of exhaust gas which flows out of it, that is, the upstream filter 22 to reach the 
oistream filter 23 through the exhaust gas negotiation way 28 in the non-closing field A2, the downstream filter 23 
s up quickly to ignition temperature. 
55] 

)rking Example(s) and Comparative Example(s)] Here, the following trials were performed in order to compare the 
Derty of the example of a comparison at the time of using the filter which really consists of an object, and the 
mple at the time of using two filters. The approach of the test implementation is introduced to below. 
J6] In the [example] example, the diameter of the upstream filter 22 was set to 143.8mm, and axis lay length was set 
00mm. The diameter of the downstream filter 23 was set to 143.8mm, and axis lay length was set to 200mm. The 
I total volume of both the filters 22 and 23 is 4.8L. Spacing of both the filters 22 and 23 was set to 20mm. The rate of 
iration of the upstream filter 22 was made into 50%. 

J7] Here, the rate of obturation (the rate of closure or obturation surface ratio) means the ratio of the area closed with 
sealing agent 3 1 to the area of the end side of filters 22 and 23. That is, when opening formed in the edge of a 
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ikthrough 25 sets to SI area current^k)sed with the sealing agent 31 and sets tc^^area which is not so, it is rate 
•f obturation! /SI +S2. For example, ^Plt the downstream filter 23, any one of tv^Ppenings currently formed in 
1 breakthrough 25 is closed with the sealing agent 3 1 . Therefore, the rate of obturation of the downstream filter 23 is 

58] It examined using the displacement of about 3000 cc, and a serial 6-cylinder diesel power plant. The rotational 
uency of an engine 12 was maintained to 2000rpm, and the temperature in each locations P1-P5 (refer to drawing 6 
of the filters 22 and 23 at this time was measured with time in each locations P1-P6. From upstream end-face 22a of 
upstream filter 22, the location of 0mm and P2 are the same, and PI is 100mm in location fi-om upstream end-face 
. Moreover, as for the location of 0mm, and P4, P3 is the same fi-om upstream end-face 23a of the downstream filter 
the location of 100mm and P5 are the same fi-om upstream end-face 23a, and it is 200mm in location from upstream 
-face 23a. In addition, temperature was measured by embedding a thermocouple in each locations P1-P6 of a filter 

59] With the filter (henceforth a "one object filter") of the example of a [example of comparison] comparison 
iventional example), the diameter used that 300mm and whose volume phil43.8mm and die length are 4.8L. 
reover, the rate of obturation of an object filter was really made into 100%. And the temperature in each locations 
-PI 4 (refer to dra win g 7 (a)) was measured with time by the same technique as the above. The location of 0mm and 
are really the same from the upstream end face of an object filter, and, for PI 1 , as for the location of 100mm, and 
, the location of 200mm and P 14 are 195mm in location from an upstream end face from an upstream end face from 
ipstream end face. 

40] In the example of a [test-result] comparison, uptake of the 50g particulate was really carried out to the object 
;r. And after carrying out fixed period progress, it observed by viewing whether ejection and a diesel particulate 
xld really have collected the object filter from casing 18. Consequentiy, along with the longitudinal direction of an 
5Ct filter, uptake of the particulate was really carried out to homogeneity. 

41] As shown in drawing ? (b), really in the example of a comparison after beginning measurement, in the object 
;r, ignition temperature (about 600 degrees C) was reached after about 6 minutes in the location PI 1, and combustion 
. started for the particulate. After reaching ignition temperature, temperature rises abruptly because the particulate 
bumed. With a location PI 2, in a location PI 3, ignition temperature was reached after about 7 minutes, ignition 
peratxire was reached after about 9 minutes, ignition temperature was reached after about 12 minutes, and 
ibustion was started in each location P12-P14 in the location PI 4. Therefore, the particulate bumed in order 
•stream / of an object filter ], and signs that the heat generated by the combustion spread to the downstream of a filter 
e really accepted. Consequently, time amount until the particulate in the total location PI 1 - P14 neighborhood 
ipletes combustion was about 14 minutes. 

42] On the other hand, in the example, uptake of the 1 5g particulate was carried out to the upstream filter 22, and 
ike of the 35g particulate was carried out to the downstream filter 23. As a result of really observing an object filter 
jjection viewing from casing 18 after carrying out fixed period progress, the particulate amount of uptake was 
form along with the longitudinal direction of each filters 22 and 23. 

43] As shown in drawing 6 (b), in the location PI, after beginning measurement, ignition temperature was reached 
r about 5 minutes, ignition temperature was reached after about 5 minutes in the location PI in the upstream filter 
and ignition temperature was reached after about 9 minutes in the location P2. Moreover, in the location P3 in the 
mstream filter 23, in the location P4, ignition temperature was reached after about 6 minutes, ignition temperature 
; reached after about 7 minutes, ignition temperature was reached after about 8 minutes, and combustion of a 
iculate [ each location P3-P5 ] was started in the location P5. 

44] Therefore, a particulate did not bum sequentially from the upstream filter 22 and the downstream filter 23, but 
direction of a location P3 reached ignition temperature early in the location P2 of the upstream filter 22, and the 
ition P3 of the downstream filter 23. In addition to it, also in the downstream locations P4 and P5 of the downstream 
a- 23, ignition temperature was really in the example of a comparison reached earlier than the downstream locations 
and P14 of an object filter. In short, in the example, signs that heat did not spread from an upper location in order to 
downstream, but heat had spread early rather than the upstream in the downstream were accepted in each locations 
P5 of filters 22 and 23. Consequentiy, time amoimt until the particulate in the total location PI - P5 neighborhood 
Ipletes combustion was shortened from about 14 minutes of the example of a comparison in about 9 minutes. 
Tefore, energy which particulate combustion takes was able to be clearly made small. 
45] According to this operation gestalt, the following effectiveness can be acquired. 

According to the exhaust gas purge 1 1 of this operation gestalt, two filters 22 and 23 are arranged along exhaust gas 
sage at the serial. The whole ends side of the downstream filter 23 is set as the mutual closure field B with the 
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ing agent 31 among both the filters 23. On the other hand, as for the ends^^of the upstream filter 22, only 

part is set as the mutual closure fiel(Sllr The exhaust gas negotiation way 28 whSKonsisted of two or more 
ikthroughs 25 is established in the non-closing field A2 of the upstream filter 22. Therefore, by passing through the 
aust gas negotiation way 28, a part of exhaust gas which flows in casing 18 reaches the downstream filter 23, while 
:iculate clearance has not been performed by it. Thereby, the upper edge of the downstream filter 23 can be made to 
:h ignition temperature earlier than the down-stream edge of the upstream filter 22, That is, the downstream filter 23 
be made to spread the heat of the upstream filter 22 promptly. And uptake of the particulate which was not able to 
sh carrying out uptake with the upstream filter 22 can be certainly carried out with the downstream filter 23. 
irefore, without reducing particulate collection efficiency, improvement in particulate combustion efficiency can be 
ed at, and particulate combustion can be finished in a short time. 

46] (2) According to the exhaust gas purge 1 1 of this operation gestalt, a filter 22 and 23 comrades keep a 
ietermined distance, and are arranged. Therefore, flow of the exhaust gas passed without being purified with the 
tream filter 22 by both the filters 22 and the space section S formed among 23 can be made smooth. And the distance 
>oth the filters 22 and 23 is more preferably set as 10mm - 100mm 5-500mm. Therefore, resistance at the time of 
aust gas flowing in the downstream filter 23 fi*om the upstream filter 22 can be lessened, and effect about a pressure- 
j property can be made small. Therefore, it can prevent that the thermal resistance, the mechanical strength, and 
ection efficiency of both the filters 22 and 23 fall. 

47] (3) According to the exhaust gas purge 1 1 of this operation gestalt, the exhaust gas negotiation way 28 for 
iulating directly a part of exhaust gas which is not purified with the downstream filter 23 in the downstream filter 23 
sists of breakthroughs 25 formed in the non-closing field A2. Therefore, for example, in order to form an exhaust 
negotiation way, it is not necessary to pipe a by-path pipe etc. out of casing 18. Consequently, the installation tooth 
ce of the exhaust gas purge 1 1 can be made small, and uptake of the particulate can be efficiently carried out by low 
t. 

48] (4) According to the exhaust gas purge 1 1 of this operation gestalt, the axis lay length of the upstream filter 22 is 
up shorter than the downstream filter 23. Therefore, the temperature of the upstream filter 22 can be held to a high 
je. Therefore, it can prevent certainly that the particulate combustion efficiency in tfie upstream filter 22 falls. 
49] (5) According to the exhaust gas purge 1 1 of this operation gestalt, what is in the non-closing field A2 among 
h breakthrough 25 formed in the upstream filter 22 is not closed according to the exhaust gas clarifying filter, 
jrefore, in spite of being a compact configuration, you can make it slip out of exhaust gas from the upstream filter 22 
)Othly. 

50] In addition, the operation gestalt of this invention may be changed as follows. 

s shown in drawing 9 , all the ends sides of the upstream filter 22 may be set as the mutual closure field Al . When 
. configuration is adopted, the by-path pipe 41 which is open for free passage in the space section S formed among 
h the filters 22 and 23 ft-om the down-stream edge of the 1st exhaust pipe 16 is formed. Since exhaust gas flows in 
1 space section S through a by-path pipe 41 by existence of this by-path pipe 41 when back pressure becomes high, it 
voidable that a pressure loss goes up rapidly. Moreover, as shown in d rawin g 10 , two or more exhaust gas 
;otiation holes 42 which omit a by-path pipe 41 , instead are open for free passage in the heat insulator layer 24 at the 
ce section S may be formed. If it is made this configuration, it can prevent that the exhaust gas purge 1 1 is enlarged. 
51] - As shown in drawing LI , in [ both ] casing 18, the rate of obturation may arrange the filter 22 which is two 
ich are 50% to the upstream of the downstream filter 23. That is, a total of three filters 22 and 23 may be arranged to 
;rial in casing 1 8. When this configuration is adopted, it is desirable to make the ratio of each filters 22 and 23 into 
er from the upstream 1 :2:2.5. Moreover, although not illustrated, four or more filters may be arranged to a serial in 
ing 18. 

52] - With said operation gestalt, in the upstream filter 22, the core was set as the mutual closure field Al, and the 
imeter of the mutual closure field Al was set as the non-closing field A2. Physical relationship of this mutual closure 
d Al and the non-closing field A2 may be made into reverse. Speaking concretely, on the axis of the upstream filter 
seeing from a transverse plane, setting up the non-closing field A2 of a circle configuration, and setting up the 
tual closure field Al around the non-closing field A2, as shown in drawjng.l2 . In this non-closing field A2, an edge 
us the large breakthrough 25 of one path which is not closed with a sealing agent 31. If it is made this configuration, 
:e the non-closing field A2 does not consist of many breakthroughs 25, exhaust gas can be smoothly discharged in 
downstream filter 23. Therefore, the particulate amount which can suppress certainly that back pressure rises and 
carry out uptake of it is not limited. Of course, in the non-closing field A2, many breakthroughs 25 may be formed 
; an operation gestalt. ^ , .ic 

53] - As shown in dr aw ing 13 , one upstream filter 22 may be manufactured combmmg four honeycomb tilter 45a by 
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ch mutual closure was carried out, aj^^neycomb filter 45b by which mutual clQ^|is not carried out with a 
ing agent 3 1 . An impurity is 5 or lesi^of the weight, and, as for the prismatic f^Pioneycomb filters 45a and 45b 
ch constitute the upstream filter 22, flexural strength consists of a sintered compact of 4.5 or more MPas. Intensive 
ingement of each honeycomb filter 45a is carried out so that it may be located in the core of the upstream filter 22, 
other honeycomb filter 45b is arranged around these honeycomb filter 45a. And the peripheral face of each 
eycomb filters 45a and 45b is mutually pasted up through the nature sealant layer 46 of a ceramic. If it is made such 
)nfiguration, with the stress resulting fi-om the temperature gradient by heating, it can prevent that a crack occurs and 
I become strong also to a thermal shock about it. Therefore, enlargement of a filter can be attained comparatively 
ily. Moreover, although not illustrated, you may constitute also about the downstream filter 23 by 16 honeycomb 
;r 45a by which mutual closure was carried out with the sealing agent 3 1 . In this case, even if it attaches, each 
leycomb filter 45a is pasted up through the nature sealant layer 46 of a ceramic. 

54] - With said operation gestalt, it divided in the ends side of the upstream filter 22 to the mutual closure field Al 
a-e mutual closxire of the breakthrough 25 is carried out with the sealing agent 3 1 , and the non-closing field A2 to 
ch mutual closure of the breakthrough 25 is not carried out. It is not necessary to divide the mutual closure field Al 
the non-closing field A2 besides this configuration. In this case, it is made a configuration as shown in drawing .14 - 
wing 17. • That is, what is closed only in the upstream end face of the upstream filter 22 among the eels of a large 
aber iformed in the upstream filter 22 (part shown in this drawing by black painting), the thing (part shown in this 
wing by half tone dot meshing) cvurently closed only in the downstream end face, and the thing which is not closed 
/ be made intermingled. j -, • 

55] Incidentally, by the closure pattern shown in drawing 14 (a), it consists of a primitive cell CI beside [ six ] six 
gth X, among those the breakthrough 25 which is not closed has become four. Therefore, the rate of obturation is 
Moreover, by the closure pattern shown in drawing 1 5 (a), it consists of a primitive cell C2 beside [ six ] six 
?th X, among tiiose the breakthrough 25 which is not closed has become five. Therefore, the rate of obturation is 
1%. Furthermore, by the closure pattern shovm in drawing 16 (a), it consists of a primitive cell C3 beside [ six ] six 
gth X, among those the breakthrough 25 which is not closed has become six. Therefore, the rate of obturation is 
1%. In addition, by the closure pattern shown in d raw ing 17 (a), it consists of a primitive cell C4 beside [ six ] six 
^h X, among those the breakthrough 25 which is not closed has become six. Therefore, the rate of obturation is 
5%. ' 

56] In addition, if it is the upstream filter 22 of the type shown in said drawing_13 , it will be made the closure 
cem shown below. That is, as shown in drawing 14 fb), drawingJS (b), drawingJ6 (b), and drawingJJ (b), let any 
: of primitive cells C1-C4 be the closure pattem arranged in a lengthwise direction and each of every three 
gitudinal directions at the end face of each honeycomb filters 45a and 45b. Or altiiough not illustrated, each three 
nitive cells C1-C4 may be arranged [ a lengthwise direction and a longitudinal direction ] to each irregularity, 
aectively. 

57] - As shown in drawing J 8 , the filters 48 and 49 of plurality with a path smaller than said filters 22 and 23 (here 
0 may be formed in tiie middle of the 1st exhaust pipe 16. In this case, the rate of obturation of the upstream fiher 48 
lade the same as the rate of obturation of said upstream filter 23, and the rate of obturation of the downstream filter 
is made the same as the rate of obturation of said downstream filter 23. In addition, the number of the filters arranged 
he 1st exhaust pipe 16 shown in drawing 18 may be not only two but one, or three or more. 

58] - As shown in drawing 19 , while holding the filter 22 with the low rate (50%) of obturation in each tee 14 of an 
laust manifold 13, respectively, the filter 23 with the rate (100%) of obturation higher than said filter 22 may be held 
one ] casing 18. Since, as for the filter 22 arranged at the exhaust manifold 13, hot exhaust gas is sprayed according 
his configuration, the combustion clearance of the particulate can be certainly carried out only with the heat of 
laust gas (spontaneous ignition method). Even if a particulate accumulates on a filter 22, since the rate of obturation 
Dw, it can prevent that a pressure loss goes up beyond a predetermined value. In addition, in order to improve 
ticulate combustion efiBciency fiarther in a filter 23, it is desirable to form a heater in the upper end-face side of a 

3r23. . . ,o 

59] - As shown in drawing 20 , a diameter reduction part may be formed in the center section of casmg 18. 
Ithough the rate of obturation of the upstream filter 22 is made 50%, it is possible to change the range of this rate of 
uration into 30 - 60% of within the limits preferably 10 to 95%. 

60] Next, the technical thought grasped according to the operation gestalt mentioned above is enumerated below 
h the effectiveness besides the technical thought indicated by the claim. (Wl) It has two or more filters fi-om which 
particulate contained in the exhaust gas discharged by the intemal combustion engine is removed. In the exhaust gas 
ge by which one of two openings which the filter has two or more breakthroughs divided with the cell wall, and were 
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ned in the both ends of each breakthj^^ is closed by turns with the seaHng agengMiile closing by turns the whole 
s side of the filter arranged among sIHfech filter at the lowest style side with saiW^ling agent This filter is held in 
ng prepared on the exhaust pipe prolonged fi-om an internal combustion engine. While preparing the exhaust gas 
otiation way which circulates directly the filter arranged at the downstream, closing a part of ends side of other 
:rs by turns with said sealing agent, and not purifying in a part of exhaust gas into this part that is not closed The 
aust gas purge characterized by holding the filter of **** in each tee of the prolonged exhaust manifold which is 
longed fi-om an internal combustion engine, respectively. 

51] (XI) The direction die length of an axis of the filter arranged in either of claims 1-4 at the upstream is an exhaust 
purge characterized by being set up shorter than the filter arranged at the downstream. If it is made this 
figuration, it can prevent certainly that the particulate combustion efficiency in the filter arranged at the upstream 

52] (X2) It is the exhaust gas purge which said two filters are prepared in XI, and is characterized by setting the ratio 
he axis lay length of the downstream filter to the axis lay length of an upstream filter as the range of 0.25-5. If it is 
le this configuration, a pressure-loss property can be improved. 

53] (X3) It is the exhaust gas purge which said two filters are prepared in XI, and is characterized by setting the ratio 
he axis lay length of the downstream filter to the axis lay length of an upstream filter as 1 .5-2.5. If it is made this 
figuration, a pressure-loss property can be improved further. 

54] (X4) It is the exhaust gas purge which said two filters are prepared in XI, and is characterized by setting the ratio 
he axis lay length of the downstream filter to the axis lay length of an upstream filter as 2. 

55] (X5) It is the exhaust gas purge characterized by preparing said two filters, setting up the filter with which the 
: of obturation (obturation surface ratio) which the mutual closure field to the area of a filter end face occupies is 
mged at the upstream to 40 - 90% in either of claims 1-4, and setting up the filter arranged at the downstream to 

. . • ^ 

56] (X5) Casing prepared on the exhaust pipe prolonged fi-om an intemal combustion engine. Hold in said casing and 
as the filter fi-om which the particulate contained in exhaust gas is removed. In the exhaust gas purge by which the 
jr has two or more breakthroughs divided with a cell wall, and the edge of each breakthrough is closed by turns with 
sealing agent The exhaust gas purge characterized by having carried out mutual closure of the whole ends side of the 
^T which has arranged two or more said filters on a straight line along with said exhaust pipe, and has been arranged 
)ng each filter at the lowest style side with said sealing agent, and carrying out mutual closure of a part of ends side 
»ther filters. 

67] (X6) Casing prepared on the exhaust pipe prolonged fi-om an intemal combustion engine. Hold in said casing and 
as the filter fi-om which the particulate contained in exhaust gas is removed. In the exhaust gas purge by which one of 
. openings which the filter has two or more breakthroughs divided with the cell wall, and were formed in the both 
s of each breakthrough is closed by turns with the sealing agent The whole ends side of the filter which has arranged 
. or more said filters on a straight line along with said exhaust pipe, and has been arranged among each filter at the 
est style side is closed by turns with said sealing agent. It does not continue not purifying in a part of exhaust gas 
1 the filter arranged at the upstream rather than said filter which closed a part of ends side [ at least ] of other filters 
xims with said sealing agent, and has been arranged in the style of the lowest. The exhaust gas purge characterized 
preparing the exhaust gas negotiation way which circulates directly the exhaust gas which is not purified in the space 
tion formed between each filter. 

68] (Y2) Claim 5 or (Yl) the rate of obturation set and according to a sealing agent is an exhaust gas clarifying filter 

racterized by being set up to 40 - 90%. According to this configuration, exhaust gas can be passed smoothly. 

69] (Zl) The exhaust gas clarification approach characterized by making it make a part of exhaust gas which is not 

ified reach the filter arranged at the downstream through the breakthrough formed in the filter arranged at the 

tream in claim 6. According to this approach, while being able to lessen the installation tooth space of a filter, 

aust gas can be purified by low cost. 

70] 

feet of the Invention] Without reducing particulate collection efficiency according to invention according to claim 1 
), as explained in fiiU detail above, improvement in particulate combustion efficiency can be aimed at, and particulate 
ibustion can be finished in a short time. 

71] According to invention according to claim 2, the exhaust gas passed without being purified by the filter in the 
tream can be passed smoothly. According to invention according to claim 3, it can prevent that the thermal 
stance, the mechanical strength, and collection efficiency of a filter fall. 

72] According to invention according to claim 4, uptake of the particulate can be efficiently carried out by low cost. 
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:ording to invention according to cl^^S, in spite of being a compact and simpl||fcifiguration, exhaust gas can be 
)Othly discharged to the downstreal^F 
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^zX'yxmt^tvfi,zm&Lfzm%^'x^xM.~x\,z^ 

-tZ t ^^mt^j:^ . X, m%:^'x SrTgfiKHcS) 1. 7 ^ 

[0015] 3 (cfBtgco^Bflt J:ix{i', 7 -f yPtJ' 
SiOSEMti. 5— 5 0 0mmlciS^§^xTV^S7ta6, E 

'th<n^m!tx'%h. 

1 0 0 1 6 1 i«*3S4 {ciesico^BBt: i^ttf , 

Mz. ^—»ymzju^ -ix^m sr let-r i> £^A>>3r 

m-^ZbifiX^t. 

[0017] mim5i.zmsL<r)%mzxix\t. ^-kjitl 

A-XtcTSKIBII^Sftb-r 1) Z t i}<X'^ ■§> . 
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[0018] 

mmi:. iifflca^#if«itiaBj-ri>. muzi^txo 

[0019] mfSj7-i\-^-)V H 1 3<0T^M\Z\,±. w. 1 

stSs«i 6jir>B2m« 1 imim.^ixx\^h. mi 
^ixx\.^h. ^im%'^\ek.m2.mw^nh<^^\.z 
y 1 8 «±esiiijffl{±ig 1 %%m 1 6 oTSiifflflsffitca^? 

IIij}ffitC3li'£$iXT , i^f^^ 16.17 iOjt±«C ^r- 
> > 1 S //S£!£ & ixX v^hh iCHf C 'C t- 1> « 
-?-L.T. ^iO^«, miSmirlb, ^->->-^^lS^i 

[0020] ir-i.>-:5'' 1 8(i'?-OfS4Sgn&l^<a3^V/ 
SfSv^ie, 1 7 J:')t::^St'5r&J:dlw}^^$ix-Cv-> 

6, 1 7<7)p^g|5ffll|giC:l:b'>^-CJ£<^-:>-CV^^. CK^^r- 
i^yj/lSrtWi. 20<7)7-f;l'^'2 2, 2 3*«IR^:? 

-r-f— fe'^^>'^•x-f=^fi^-^r7-fy^^' (DPF) t 

[ 0 0 2 1 ] #7 -f;P:5'2 2 . 2 3<Df\-mmt'ir->-y 
y 1 8 cOF^Jiffi t tfO^tCti. Blff&«« 2 4 ifi^tl^tlW. 
WL^ivnwh. BH»t1*a2 4Ji-b7 5 y^7T^A^-^ 

[00221 mmy^)V9 2 2XtrF»iEffl97 -f 2 

3 ti, -eix^jcT)^!!*^-^-^ I. J: 3 tc-E'^±tcEM$ 
ilTV-*!,. 7'f;P^2 2. 2 3|ll±{i2 OmmiOSggiS: 
t^V^Ti^g$i^TV^^. 7-r;U^2 2, 2 3PBl<J0ggil 
{i. 2mm~5 0 Ommc7)|EHT'^SC: tAWt L<, 
1 Omm~l 0 OmmcOlEfflT'ifeixtfSjStt^tl), ^ 
<7)giittT{is 7'r;P:?2 2. 2 3P^c7)8ESi*^5 0 0 
mmiOtSv^t , T«lffl7>f;l/^'23*^B#iafc:m 
$iX{C<<^r'9, 5mmJ;Oi>MV^^:7'f;^^2 3(50± 

[00 2 3] 02. [13lcS^-rJ;^l-. #7^;U^2 



2, 2 3ti, 

TV^I.. ±-»7'f;U^'2 2cOWIS:^l6]*§«, 100 

3<7)mjg:6-l6l;R?t4. 2 0 0mmt|g^Sa-CV>S. S 
•^h\,Z. ±gSE{|j7^;U:J'2 2Ott^:fr[6)<0«$t^^tri. 
T»f[ffll7 2 3 c7)*ilI*(6]£7)*$<OJt{4 2 
i^■CV^|). ClO^l^iOibtt, 0. 2 5~5<7)IEHT-i5l) 
C:fc**lif*L<. 1. 5~2. 5<7)®iB-C*>ixtfft3ai: 

[0 0 24 3 02. 04, 05{C^-rJ:dtC, 

22. 2 3W4, ■b/l'M2 6tc:J: OIEH$ixTV>|.jE:fr 

j^«coa3ifL2 |5]7-f;u-^2 2, 2 3cottlR:fri«n 

{4« -1jcr,^m2 2 a . 2 2 bMWCfcV.Tttih 

w 3 1 ( ^ c -cti^iis^-fka^mf*: ) (,zxnm±t: 

ivrc 2 oi'jB3PS15^'^ ^ *> l o/Z^^ihW 3 1 J; '9 
±^iLTv>.&. ^<?>#itil:t>r3 1 IzX Dm±^ixXV^^^, 

■!r^x$) 6^K$t±mMiziiuxii , mmmmz^j: -> x 

[ 0 0 2 5 ] 04 J: o IC. ±S1PI|7 ^ )Vy 2 2c7) 
«i|t::S^-r^:5i-) AllclSJtSix. '?-03c5$*±liJ*A 

1 ^wAumam^^w^i^ 2 (ciS5g$n-c v^s . 3^5 

2 2cO^@{c^tr.|.3S5*tjt«i^A 1 O^KOlt^ 
1/2(0. 5 ) lllSS^nTV^I.. 
[00261 ±gSffl!l7 ^ 2 2 (Cjg«$ix/i#St<^-fe 
;K7)o*>. 355**jt^ilSAl(c*5(tl.t<^«. i^^SSc*^' 
±»SiPJjagffi 22a^^^5V^TW□$i^, ^OtJOt <:0«4T»il 
jaiSSH2 2b{;lav^TWP$ilTV'»^. X, imicWk 
A 2 fctJJt S -fe;H4. ^T±S[|fflfflffi 2 2a StTf 8SM 
Sm2 2btifcV'«T^P$ix-CV>|>o J:-?-C. ir-i^v 
j/1 8lc?^fiE§ti^s:Sf^^'X^AP{4, #*=t±^i*A2 
\,Zii\M,nWl2S^i^\^Xmy -{1^9 22, 2 3IBIIC 

mmm l 6 A><i>co#fm;&*X£0-g|5{4. ±SE(S07 -f yur? 2 
2{cJ:oT#'fb$ixl.^^^r<. fWihfSlSA2i;*5tt 

h #Sa?L 2 5^iffLX s l^riljSjTLii ■& J: 3 lc=5r 

$)|.ffi^c7)Ka?L2 5 tcj: '5Sr^;e?xSSiS§2 8*>'1«Jj& 
[00 27 ] 05tC^-tJ:atC, TSi{il7-f;W:5'2 3c73 

I., 3S5$*ihffij^Bt4. Tmmy ^ti-y 2 3 (r>9mmm 
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SOOtco{i:TsS[li«®23btc:ioV%-C^PSix-C 
[ 0 0 2 8 ] ±iEoJ; dlc1i^$tL7tsm^'^?? 

-ft^ai i<of^fflt:ov^Ti«H3-r^, y-^y^i 8rt 

f,zm&^tltzy ^)V9 22, 2 3tc{i:. f'-f— fe'/Px^ 
j^'yi 2*»-!>m;&'X**et*&$ixl.. C:cO«f^*'>^<d. 

^Jt±ffli^A 1 S.t/^^J*atffl«{A 2 tCtJC^-Cffi 
□■tl.Ka7L2 5 l*ltSriA-r.&. 36S*tihffll*A 1 tegs 

V^I>affl?L2 5. BP*>T»i^{ilS®2 2b('fc^,^Tra□-r 

§aatL2 5coF«=ia5iipj-§.. -etT, sm^^'^ti, 

c?)^' ^ ^ l^- h 2 6 ^ )i3§-r -!> ^ t *^"T' ^ 

[00 29] -tr . ^KihiiUsKA 2 (CSA L fzm%^'^-^^ 
2a*^<b?siAL.3tiOi:|SlL:.SjiTL2 5ir-/rL-C7 -f /L-'J' 

2 2 (T^TgErosffi® 2 2 b *^ ^, zsait- ^ , -> t , 

C 0 0 3 0 J d >r -C', «f m;^'X*i±jt(pi| 7 ^' 2 2 5- 
^ fc # tcfc I. ^ -f ^ ^ l^- b i: ffl* 

B#^i:cOMf^Sr08 (a) iz^-T, X. ESfc^N'^-f^ 

A^-bOji»afc<^Mff SrHS (b) tc^j^-^. ddf 

M2 6^aBS-rsigl::S*iS:S(t'&>it*i. Bbm^i>fz 

[003 11118(a). (b) i,z^-tJ;idi,z. mm 

S) iiffiv^fc*^. ±ffiffl!l7'f;P^'2 2tc^N'7">f^ii-~ 

tcj: 0 , 3E5*fihliJSA l#jfi<^irE3&«±#L. im± 
ffli^ A 2 J; O ^ < Sliil. J: d tc^?, . -eco 

Sf^;<fx*<TSEIil7 -f yP:? 2 3 {:ifelt, ±grdil7 
-f /P;? 2 2 iCiS* <i)^< ^§<:0-C\ E«iiH)r^iOffilCjip 

[0032] dV^^X\ }L^My'{lV9 2 2^^t}<r>m^:^ 

^co±miiim2 2&i,zi5\,^xma-thMMii2 
5i*itcaA-ri.. ^tx, ^s.m±mmAnz}5uxm. 
A Lf^sf^^yx t m tmti^mx'i> ^xm%^'^<^mt 
*-'i7i?ix^, iotcMz. ±m.myA)i'^ 2 2i}^(>m\^^ 

T8ri(|i|7-f;l'^2 3tcJ:-:>TR^*$n^. U 
X. mt^ixfzm^A':^^^. Mlclg2Sm«l TSriiii 



[ 0 0 3 3 ] d-rt', m%:f}:^ifiTxmy H)\^^2 3^ 

m^-tht^(.zii\'rhJ^T^^:^v-v(r)mfiAttm 
^^t<mmms ( c ) tc^-r, ffi«t^N*x-f ^ 

^mi. wimrnmi-ziiux . mmy ^)V9 22<r) 
T^m\.zmnz<<^j:h<^x\ Kmt±.^-th^t\,zts: 

I.. tB!oT. 08 (e ) ^ZTfcti-OliZ. jSlE^B^farttc 
fflSS-^i^ntf , W7 -f yl-:? 2 2 . 2 3 tCVN-r -f ^ A 

[00 34] M7'f;W:J'2 2, 2 3rttcMm$tl/i^N*x 
-fdfj-^-hti, 7'f;U:5'2 2, 2 3rt<7)iajK**'«iAcia 
JS{C»t-|.i:, S^!««;AcU-CjaS«-r-l.. y'()i'9 22. 
23<r)tvm<,i. m%if:^<r>mi\,zii->X'^^ixh. ±mM 
y^iv9 2 2\,i. sgififmti et^hm.'^^ixhmm,:^! 

7 'L-^' 2 3 {i , 7 -f ^ 2 2 (C W« L ' ^ 

^a.v— \- -rmm-f 2. S!i t . ±S(B!I y <ivi^2 2f}- oflf 
k - ±iSffli)7 ^ 2 2 *^''^?I!i!-^r •S.flffi.*':^- 

<^-mi. mi±vm.f^ 2 \,zm^hm%:^':^mwh 2 s 
^m'>xTimiy -i 23mm-f^fz^, TWMy 
x)Vi'2 3 i.t^-xmjs.t.X'm^< •& . 

[0035] 

{mtmmfimmi ^zx\ -m&t-htsihy ^ 

<r^mm\h<T>^i^-^YLm:thtz^\,z^ mT<7)J:a^^ 
^'^->fz. ^(riWm9M'^-y5m:\:XT^zmSt-^i>. 

[0036] i%m.m mm<i.zii\yx\i. }Mmy -t 

)V-9 2 2(?5ttS$- 14 3. 8 mm, |ft^:^r|t]cO*$ Sr 1 
0 Ommi: L^t. T»SliJ7 -f^L-:? 2 3cr>m^^ 14 3. 
8mm, ttia:fir(6]<O:^$S:2 0 0mmi:L7t. My 4)V 
if 22, 2 3<n^¥[^mi. A. 8LT*S.M7>f/P 
^^-2 2, 2 3«orBlllSr2 0mmi:L7t. ±gSffll7-f7l'^' 
2 2<Dt*P*$r5 0%i: L.y">:, 
[0037] Cld-C, i*P^ (St±*X(ii4nffi«ib) 
7-f7U^22. 2 3cO-4SH<75®«l2*tL, ^tih 

*>. «m2 5(r>m^i.zm^^int:mumtim±m3 1 

tCiOSti^ixTV'.SffiaSrSl tt, -?-d-C^V« 
S:S2tL;t^^. mum=S\/Sl-\-S2X'hh. 
mx.\i. TSS[tB!l7-f;U^'2 3tcov^T«, #Sji?L2 5 
(cJgJife^nTViS 2o<0|SIPa5cO 0 *>V%-rn*» 1 o«*f 
±«3 l{cJ:-:.TS=r±^ixTV%i,. m.-oX. TWMy ^ 

2 3 (nnumt 10 0 %xh h . 
[0038] ^\%m.m 3 0 0 0 c c *>oii:?ij 6^«c^7-' 

O[IllKiicS:2000 1- pmt$ij^L. J:<7)i: S=07 -f^P 
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:J'2 2. 2 3<?)#^aSPl~P5 (EI6 (a) #HS) 

t5(ti>at^#{>isp i-p etcfcv^Tmwicii^L 
tc, p 1 ii±mmy -< )\'^ 2 2<?)±a[iiiss® 2 2 a*>/b . 

0mm<7)fl[a. P2{4|p|t<±8l[i!ISS®2 2a*»<5>10 
OmmOfig-C J)!.. X, P BtiTSSPJ:? -f ^l'^ 2 3c7) 
±8g{|!)igffi2 3a3!)-^>0inmtf0eS, P 4 (4 Is) t < ±»fi 
ii3Sffi2 3a*>ii>10 0mm<Ofi[S. P5{i|ilt<±c6 
flffl^gffi 2 3 a*>^) 2 0 0 mm<0{4St-?> -1. . ^fc. 7 
^P:? 2 2cO#{)igP 1 ~P 6 fc:||ft©*+S:ay)atfC: i: k: 

[0 0 3 9] \.vcmm)mmi.mm\'i<r)y^)\'9 

*^'<)!>14 3. 8mm, :R$*^"3 0 0mm, ^1S*M . 8 

ioo%fcL/v:. -et-c, ±fei:ip|^<o¥&-C', «-aa 

P 1 1 ~P 1 4 (07 ( a ) #BS) tciJ(t?.?SS$r^B# 
Wt-aiJ^L/C. P 1 1{4— #:1^!l7'f;P:J'<7)±^ffJJffiffiA^ 
<i> 0 m mcOtaa . P 1 2 (ilSI t < ±??Sffl9Jig®*^^> 1 0 0 

mm<7j{JS, P 1 3\ll:&MnMh'h 2 0 Omiriyja 
a, P 1 4«i±i1ilM*ffiraA^'^^ 1 9 5mm<^(5S-<:*-2.. 
[0040] [im'i^m] ItWJT'tj:, -Wm-J i 'l^' 

(C 5 0 gc7); Y .X I.— f < 'tlx . - 

5: K 0 ffi L , 7-' -f — t: <f - •< ^ J. I' — H T V> 

[ 0 0 4 1 1 117 ( b ) {ZTF^-ti. 0 fc, JtlS^Jlc:43(tl. 

— ftiit^T'-f^W^tcfev-iTti:, aSP 1 l^^joV^TJi, H 

mMLx\-^hi}^hX'h^. fiFBP 1 2Xi±^7^mzm 
'Xw&iizmL. {ilw.p 1 3X'\im9-!^mzm'X^i>^^ 

•fiJ.oo{aSP 1 2--P 1 4T-j^*^g34fe$iXJt. 

1 1~P 1 4#J5^c:fc^t'i»'^°X'f ^j.^-b*^^Sr^ 

[0042] ztuzntx . mmmxu. ±mmy ^ iv 

7'f;l'^'2 3tc3 5gWs"-f ^^j-l^— b^^'ffl^^iX 

Jt. -^isiigjaL/sf^t^^^-i^vj/i ^.a^h-^^y 

hotf^fili, =S-7-<;u^'2 2, 23<n^^-n^\,z 
iQ-yXm—X-h-yti. 

1 0 0 4 3 ] lie ( b ) iz^-tJ: 0 1^, ump 1 t-fcv^ 



iSjgtc* t , iaa p 2 Ti4*^ 9 ^f^t«i/i?astc3i l 

7t. X, T^i(i7-)'^U^'2 3tfctti.{2aP3-C<4S^6 

mz^L. <aaP5T{4*^8^f^ic«iA:?ajgtc^L, 

n-?ix<7)fiLaP 3~P 5 TVN'x -f ^ A U— hc7)^7!)<ia 

[ 0 0 4 4 ] ts!-?T , IW&y ■()V9 2 2 RXfT^My 

^< , IMMy -f /l^^" 2 2crm.m.P 2 1 . TSSill^ -f 
^ 2 3<0fiSP 3 bX'ii. &M.P 3<7):f}t^m<m'X^& 

izm Lfz . ^ixizm^ X . T^^y 23 otssipji 

yi'^coTSEffliaaP 13, P 1 4 J: •? i>#< If^AiiSiSfc: 
i'Jjt 1 7t . S-ri. (c , ||)56(?iJT{i 7'f;U^22, 23c7) 

#fiap 1 --P 5^3i^v^T, .^*>'±BS{aaA^'iTg6iis^ 
X'c^mmii , j:t*xf?i)f 1 4 h 9 mzmm l , 

[0045] ^^SiSJKStC JitHfOT^^ J; a ^SftmSr^f 

( 1 ) :^m%mm.<^m%:^'y^m\:mm. 1 1 tc iiitf, 
2 oc7)7 -f )V9 22. 23 Ai#fm*'x?jptg#(c?a X m.¥\ 

\,zWM^iXX\^h ^ ny^)i'-^22, 2 3<7)5*>T8iiM 
y^jV9 2 3<^pJeffi^f*c(4. it±*J3 1 J: -:>T^i: 
l^stm$.P' \,zm'^^tix\-^h . -u. ±mmy ^ )V9 2 
2(rm^W,i. -^<7);^**i'^SMjl:««{A 1 icia^^n 
rv^i.. ^<r)}MUy <)V^22<nlim!^W^P^2{z 
\i. 'mmm:mi2'5t-^tomm^fvtzmmji7.^Mn2 
8*-'i5{t^>ixrv^i,. ^<r>fdh^ "r-i^yyx^n^zWi. 

trf^My MV^23\<z3mthi.0\.Zts:'yX\^h. i 
tLlci 0 . TsSffly^ -f /U^- 2 3<7).±e£lSgPSr±griffl7 a 

2 2<oTgs^J: 0 io^-<m')iMmzmm^^h^ 

tt^X'^l. -ofO. ±8fiffl!l7 -f /U-rJ' 2 2c7)a$-TsiEIBI 
7 -f yu^' 2 3 {c2!.jICfsJt$-li:-& t ij'^X'^ h . L*> 

±Mffly7-f;l':J'22tif*t^iX'5r*»o7t>'N*-r-<^ 
iU— bti:, TSffl7 -f/P^ 2 3 <};-:> TJi^tcMm-t 

|4l±SrBISC:i:**T'#, f^f <^ p.\^-V<nm^iW^ 

mx-mt^th^LtifiX'^i.. 
[0046] (2) *^iS»slcoi^f^;^'^#ft;^Si 
i\,zxfni. y '<)V'?22. 2 3n±\m^<7)mm:is 

V^Ti^S^i^TV^|,. ^(nfz^. my A)V9 22, 23 
mzm^^Ktz^m^S\,z. ±sStlS!l7 >f yP:? 2 2tci 




5~500mm, J; O^if * L< t4 1 0mm— 1 0 0 

mmtcift^$ixTV'>l., ^<r>tz^. m%:^:^ifi±.^my 

x'^h.-^-yx. my -1)^^22, 23(^m^-mm 

• mm!»ifii&T-ti><r>-&mstx'ti>. 
[0047] (3) i^mmm.(r)m%:^'xmmm.i 

1 {Z^tlM. TW^y 4)V^ 23\,zX':>Xmt^tl^£^^ 

m^A':^<ry-^^TmMy 4)V9 23 \,zW^^^^h 

fz^m\%.ij:mM^ 2 8 {4 . ^^Mit^J* A 2 

ti/ca:a7L2 5A-(;>«)S$n-cv^^, -e^oT^^ri^s ^iix. 
[00481 ( 4 ) *sMms.i'Jiitr^;^"-7^??*ft,^^ 1 

1 ±S(fii|7 -f /I.-;? 2 2f.)iMtt^rf6]COft$t4, 

T?^iOiy 7 -f ;U 2 3 J: 0 tS< ^jE^itT v . 
i6 , ±r1fifJl7 /L-:? 2 2 cr)ffllt'J«VvfI(cff,1^-r >I i: 
A^t'^ ^ . ^-iX , ±?)S«7 -f 2 2 ^^fe^tS^^•^ ^ 

jf A I'- v<r)mmimm'Y^h(n^mmizmt.-th:L 

[004 9] (5) iih'mmm.omm.iiT.mY&m.i 
Hciixjf, m%f):^mmy ^iv^^z^mt. 

y A A- 9 22 tCJgJ^S iX!t#S:a?L 2 5 <?5 ^ , f ^f!f Jh 
^JSA2tC$)St«0{4t*±$nTV^^V^. ^<r>tz)t>. 3 

X(c±«i!l7 -f^U^' 2 2*»^>fe{tai?-li-S^:i: 
I., 

[ 0 0 5 0 ] 2|s:|T6BB<7)||JfiJ^»{4OT<OJ; 0 
• 0 9 tc^-r J: d tc. ±«[ffi37 ^ 2 2 oMSfflo 

4)V9 22, 23<rmzmwL^tit:.^^ms\iz^-fh 

xm^:^':^tfimi^mmsizmix?>i:ziify. s.mi}<Mmiz 
±wth<r>^mm-ti>zt^^x'^i,. X, 111 otc^-r 

12 4 t^SP^gpstcaaf ^1SS!t<75Sf^^'^iiiE®?L4 2 

SrmL-ttJ:v>. cic^WfiKtc-rfuf. mfn^^^mm 
[005 1 ] • mi liz^-txoiiz^ -ir-i^yyia 

5 0%T*)^2o<7)7>f;U;5'2 2$rS;gLTtJ:V''. o 
iO. ir-i^>-:/l 8l^lC:-^it3OC07 -f;1^^2 2 . 2 
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3i:m.nizmm.Lxhx\\ z(r)mss.immLtzi^'^i,z 

{4, «-7-f;P^'2 2. 2 3c7)Jt$r±?5SW*^<^JIIId : 
2:2. 5l,z-t^(Di}<mtL\>\ X, HS^L^rV^*-'. 
-v-V^^l 8!^liZ4-^&±<oy 4 )Ui't:mnizWmLX 

[0052] • iuia^iJ^si-c{4 , ±m.m y 4)^92 

3S5i*±^J*A 1 (?)^ffl^^f§^jtffi«A 2 icg^ L7t . 

ci03S5J4ihffii^A 1 tnm±w^f^2<r>&.mm\%^^ 

iwtTi>J;v^ ftfilsfl^Jlcv'^pj:. 01 2icjr-rcfcdtc, 
±Mffll7-f^l'^2 2<7)«i|g±tc. lEmi)^h'^XVm^<n 

tmstmiA 2 L . ^c<r>m-^±.wmA 2 (r>mm^z 

tSSMiMMA 1 SriSJE LT i> J: V ^. ^ (r>imiiM^i< 
2 1 *3V , SiggP*«SjLh« 3 1 {C i r) TJif jJ: SiXT V ^^ 

V •> 1 otogco::^ ^ V ji?L 2 5 Jg)S;-r h . i Olf Rittc: 

-rf».{$\ m^±mmA2i)^^^cr)mmii2 5 t^ih,mm^ 

ix-cv^^i^/ii6, Sm;*';^^T»5IPij7 ^yu^- 23i,zxi. 

-xizmm^^ - 1 *«T-% h.vt-^x. irE*«±#-r 

-vmmi5.^ixh^tii^^^^\ mk. mi±mMA2 
izti I, >T . mhmm.t mmi,z^m<r>nmii 2 5 -Jr jfm l 

[0053]- HI 3lC:ii^-rJ:-5tc. f*±«3 ICJ: 
-5T35SSih^il>t 4 OCO/N^;* A 7 ^ 4 5 a t , 

■^h'HX 1 0«±?jfi{i 7 ^' 2 2 $:M3t L T t J; 
±»i[(l!l7 2 2^1ifi£-r&:^tttt^N-*A7 -f 
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